Building Up Absence Seizures in the Somatosensory Cortex: From Network to Cellular Epileptogenic Processes.
The epileptogenic processes leading to recurrent seizures in Genetic Epilepsies are largely unknown. Using the Genetic Absence Epilepsy Rat from Strasbourg, we investigated in vivo the network and single neuron mechanisms responsible for the early emergence of epileptic activity. Local field potential recordings in the primary somatosensory cortex (SoCx), from the second post-natal week to adulthood, showed that immature cortical discharges progressively evolved into typical spike-and-wave discharges following a 3-step maturation process. Intracellular recordings from deep-layer SoCx neurons revealed that this maturation was associated with an age-dependent increase in cortical neurons intrinsic excitability, combining a membrane depolarization and an enhancement of spontaneous firing rate with a leftward shift in their input-output relation. These cellular changes were accompanied by a progressive increase in the strength of the local synaptic activity associated with a growing propensity of neurons to generate synchronized oscillations. Chronic anti-absence treatment before the occurrence of mature cortical discharges did not alter epileptogenesis or the drug efficiency at adulthood. These findings demonstrate that recurrent absence seizures originate from the progressive acquisition of pro-ictogenic properties in SoCx neurons and networks during the post-natal period and that these processes cannot be interrupted by early anti-absence treatment.